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I INTRODLUCT I QN 


Through the years. the design, implementation, and 
maintenance at computer information systems has become one 
af the most important elements af an effective organizatian. 
An army.is commonlw referred to as "marching on its 
stomach". An organization marches not only on the content 
af its information, but alsa an haw it accesses that 
information up and down its organizatianal structure. 

Many organizations are evolving towards Richard Nolan’s 
concept ot "mature" data processing users Lket. 11., 
Computers are no longer used Just ta assist the operational 
managers in the day ta day transactional processing as they 


were tive ta 


„éi 


spes Exe Fe 


m 


ago. Managers at all levels of the 
organization need information to make countless decisions. 
Today's computer technology provides the capability ta 


retrieve needed information fram throughout the 


1 


organization., However, the weak Link 16 the compatibility 


- 


ot data and data structures ta allow access ta the 
intormation of the organization. 


Much attention has been given ta the develogment and 


iimparovements 1n computer hardware, These improvements have 


— 


M 


een easy to observée, early camputers that contained small 
amounts af memory were physically huga and required large 


investments at canital. Managenent cancern wag with keenind 


the computer busy by processing millions of transactions 
that were relatively easy to program. Today, processors 
which possess almost a million bytes of computer memory are 
commonplace on workers” desks throughout the organization 
Computers have become smaller, cheaper, faster, mare 


ier ta maintain than aca Now 


ifi 


reliable, and ea 
management concern is with coordinating all the computer 


stems in an organization in garder ta support and contral 


p 


an effective overall inftormation system. 


The Naval Supply Systems Command (NAÓVSLIP) is similar ta 


ii 


any large organization with computer information system 
In the mid 1960/25, NAVSUF develuaped three major financial 
and inventory control systems ta provide support for its tri 
level organization. They are the Shipboard Uniform Automated 
Data Frocessing System (SUADFS), the Uniform Autamated Data 
Processing System far Stock Foints (UADES-S5F), and the 
Uniform Inventory Control Foint sytem (UICF). These systems 
were designed using second generation hardware and software 
techniques with major emphasis an individual file 


prococessingdg, 


Today, all three of these major systems are 


Ed 
m 
| 
2 
da 


edesigned to utilize the state af the art hardware 
technology. NAVSUF has the unique opportunity to design 


these systems to provide integration throughout the 


arqenization and to take an iinaoartant step towards realizing 


R 


a true corporate information system allowing top management 
access to the information that they need. 

This thesis will discuss the problems of coordinating 
the design of the three systems experienced hy NO'VSUF with 
an emphasis on the role of data administration in the 
overall concept af information systems. Much attention will 
be given toa the concepts of software design including the 


hasics of Information Engineering which is being used by th 


ili 


Fleet Material Support Office (FMS), thea central design 
activity tor UADFS-SF and UICF. After the discussion af the 
three replacement systems, the need for a strong data 
administration activity at NAVSUF Headquarters ta allow far 


vertical integration will be emphasized. 


II. BACKGROUND 


A.  —NAVSUF ORGANIZATION 

MAVSLIP supports logistic operations through a tri-level 
arganizatianal structure as shawn in Figure 1. The bottam 
layer ig the ship ar squadran supply department which 
Maintains an inventory af up ta 100,000 line items far 
issue, If a needed part is not available, a referral is 
sent to the next level, the nearest stock point (Maval 
Supply Center or Depot). A stack paint carries an inventory 
af between 90,000 and 1,200,000 items and satisfies 


approximately 724 af the reterral requests it receives, The 


unfilled reterrals are sent ta either the Aviation Supply 
Office (ASO) ar the Shin Parts Contro cento CO eee 
third level in the logistic chain. ASQ and SFCC da na 


stock any parts for issue, They ftunction as inventary 


~ 
ba 
it 
P 
un 
p 


control points and monitor the worldwide inwentory of 
supply parts, the status of depot level repairables, and the 
contracte tar new procurements., The twa TURFs handle aver 
2,900,000 demands every month, The ICF will direct the. 


issue of a needed part from any supply source throughout the 


war lda 
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Figure 1 —-Logistic Support Organization 


cach level in the supply chain utilizes a different 
sophisticated automated inventory contral system. These 


computer systems were eftrective in the past in assisting the 


NAVSUF activities in performing their missions. However, 


+, 


or the last ten years, the pace of operations and the sheer 


ji 


ize of the computing load have created a desperate need rar 
madern information systems at all tevels, edditionally, 
NAVSUF headquarters now needs: access tao information at all 


BG quw faster Than what 16 Currently available. 


11 


The Mavyv's information needs have changed dramatically 
since the earlier systems were developed. They were 
designed as report generators executing in batch mode ta 
provide page upon page of output needed by inventorv control 
Clerks, This satisfied the operational level of management 
information needs. Lipper and middle management do not 
receive sufficient information from these systems ta answer 
the "what should we be doing?" and “what is aur status right 
now?" type questions. Far NAVSUF, the need for integrated 
information systems was made obvious during 1979 and 19850 
when naval units were required to operate in the Indian 
Ocean for extended periods cutside their normal logistics 
55ء2‎ 315. Ton management had difficulty in getting up to date 
information fram the shins, stock points, and [CPs to make 
the many decisions to adequately support all units. The 
lack af integration among the three major information 
systems has become a chief concern of the Inventory and 


~ 


Infarmatian Systems Directorate (CSsurF-O4) at NAVSUP 


Ti 


Head: Chive E era, 


Es ۲ ٣٣٣٣١٣۶٣٣ 
An information system, in general, consists af hardware, 

saftware, data, personnel, and procedures, Each element 

S 


nt and 


۰ 
= 


Ra 


MUSE interact correctly in order ta have an e 


ii 


ili 


effective system. With the remarkable advances in the 
amount Gf computer memory availabie, the civotal element haz 


1 aaa 


shifted from the camputer processor itself to the data 
contained within a system. Data is naw viewed as a valuable 
resource to be shared throughout the system. The user must 
become mere responsible +or the integrity of the data than 
Was required by the older systems. This concept requires a 
coordinated eftort by the designers, managers, and users ta 
ensure pew information systems will satisty the requirements 
Qt individual activities and allow access to and fram other 
information systems. This need for integration has led to 
the development cf a new methodolgy for systems design known 
as information engineering. 


Until recently, NAVSUF activities at each level were 


f 


alíowed to develop information; systems to satisfy their own 
requirements with little concern tor intecfacina with other 
systems. This "isolated" design methodology evolved 
primarily because each activity^s data processing 


requirements centered ercund specitic functional prcograms 


such as payroll, personnel accaunting, ar inventory 


Ifi 


management. QUITA programs were developed using second 
generation computers and were designed far independent me 
processing. During this periad, the Navy implemented thres 
large automated logistics systems ta handle unifarm data 


processing requirements:  UICP (with LINIVAC hardware) tar 


th: 


L 


۲٣۷۰۰۰٠ en tary concral points, LBHADPS-SP (with Burroughs 
equipment and file structures) for stock points, and SUADFS 


(with UNIVAC tiardware) far large fleet units. The lack or 


compatibility among these systems forced NAVSUF to support 


many redundant applications and data files.  Hecause of the 


کو 


size of these computer systems, the immense investment in 


maintaining and expanding them through the years, and a long 


` 


period of ADF funding shortfalls, the Navy was prohibited 
from replacing its outdated equipment and processes even 
though ñewer hardware and more efficient applications 


existed. 


Es NAVSUrF MODERNIZATION FROGRAMS 
la Overview 

NAVSUP ie now involved with modernizing its three 
major information systems ta catch up with the technological 
advances of the past twenty years and allow managers at 
every level ta have access ta the intormatian they need. 
The programs are 1 UICP RESYSTEM«NIZS TIM ee Stack Faint 
ADF Replacement (SPAR), and SUADFS Real-Time. The first two 
systems are being designed by FMSQ in Mechanicsburg, 
Pennsylvania using many cf the techniques af informatian 


engineering. SUADFS Real-Time is under the cognizance af 


a 


=. weas hm Sem ce 


Navy Management Systems Support Office (NAYMASSO), Narfalk, 


۳ It is a much smaller system and has kept many of 
the traditional file desian techniaues, Figure 2 zummariz: 


—Á 
EISE 
== 


the 


iti 


key elements af the three projects. 


SUADFS Real-Time‏ مھ 
SUADFS Real-Time is a user ariented on-line‏ 
interactive supply and financial system which utilizes the‏ 


SNAF l1 computer hardware to support designated shipboard, 


1 
iJ 


Marine Air Group (MAG) Supply Departments, and certain Shore 
Intermediate Maintenance Activities (SIMA) mission support 
functions. It makes maximum use of the interactive 
capabilities aft the hardware in data input, data update, and 
data base query operations. It replaces the original 
version af SUADEFS which was a card oriented batch system 


designed far the UNIVAC 1200 syst 


i i 


The primary reason tor the development af SUADFS 


Real-Time is ta take advantage cf the uparcade in computer 


yl 


processing capability made possible by the Shipboard Man 
Tactical ADP Fragram tor large ships (SNAP I), SNAF I 


From the field 


1 ' 
if i 
i: 
5 i 


removed the second generation Liu) e 
activities and replaced them with a fourth generation mini 


computer, the Honevwell DFS-&. The DFS-5 increases the 


„000 toa 2,000,000 bytes and provides 
5 a Y E 
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far on-line storage of at least 12,000,000 bytes. With this 


Ist: 
"t 


quantum leap in computer capacity, the capability far 


ON HECO a veombttv. RIS 


#44 


creating a more etfective sy: 


3i 


Real-Time is one of several on-line stems peeing 


charter 


vr 
þí 


implemented an the SNAP I systems. wew dingen i 


Tet 2], it is designed ta : 


ES 
ات و‎ 


Reduce the time and 


effort required teo process 


a. 
supply transactions and to access supply 
information. 

Dau Improve supply response times far organizational and 
intermediate level material requirements. 

e Improve utilization af fleet operations and 
maintenance tunds. 

Els Mc accura acy, consistency, and timeliness of 
supply, financial, and logistics data. 

eð Provide a direct interface with maintenance systems. 

An important element missing fram this design 
criteria is the need ta interface with UADFS-SF ar UICF. 

HMAÓVMASSU chose to continue many af the file design 

techniques of the ald SUADFS system ta allow easier 

transition to the new system and intertace with the ship's 


AM maintenance reporting system. This has resulted 1n data 
redundancy and lack at tile integration. Many processes ars 
duplicated +or one transaction. Hsing a gata hase 
management system (DRMS) would have reduced the redundacy 
and nossibly allowed better interaction with external 
systems. keeping the imbedded file structures nas also made 
the future development of a NAVSLIP cornorate data base much 
more difficult. Qther factors such as getting a system aut 
to the fleet as soon as possible to use the new hardware 
hack precedence. 
MAVMAS30 S implementation plan involves phasing in 

GrelGnse Qt the mew SUADFS RT as they are developed and 

Dackfitting previously installed systeme. Unfartunately 


users are discovering many bugs in the system, This 


decreases their faith in the system and increases their 


such aS Using punched card input. Currently. US5 Dixan 
(458—273 homported in San Diego has the latest version of 


SUABDFS Real-Time on the west coast. Due ta the phase-in 


n 


approach, stock control personnel are forced toa perform dual 
processing until final system development is completed in 
approximately two years. The dual processing involves 
entering data into the "real time" files for query 


processing and requisitianing material, then downloading 


that data for processing to the "otfticial" data files for 
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system running in emulation 


A 


processing by th 
made. While the old system ic running, the ship loses its 
“real time" capabilities. Additicnally, requisitions which 
must he passed oft-ship are being prepared and submitted in 
three different methode which vary fram ship to ship 
depending an their experience, Redgquisition processing is 
acconplizhed by (1) direct input into a Burroughs terminal 
a a i leet on laine program, (2) submitting a 
SUADFS tape toa the stock point ror UADFS cracessing, aor (3) 
writing out a requisition document and having the stack 
point prepare the automated requisition card, 

d a new element in the 


SUADES Real-Time has create 


^ 


shipboard supply department operations by giving remote 


access to its supply FJ les. A THE SIG SIDES 


one or tuo starekeepers and the stack cantral 


processing. 
They were responsible far 


afficer were SLADFS trained. 

ensuring that supply documents were correctly prepared for 

submission to the data processing division. After thea 
wark: 


inventory programs ware executed, they then had to 
error listings af improper transactions. It was not 
weeks at 


i 


single transaction ta require twa 


uncommon far a 
it was originally 


aracessing betore being completed if 


submitted incorrectly. In the meantime, the rest of the 
at the 


was working with printouts 


supply department 
With SUADFS 


inventory files that were up to two weeks ald. 


Real-Time, all storekeepers will be involved with the 
e terminals at stack control and 


inventory data. 
s will allow direct on-line processing af 


and requisitionz. This will require 


receipts, 
ure data 


SBUADFS training far all supply personnel ta ens 
integrity. 
sition Files tog 
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The new system allows output 


either *loppy disk, magnetic tape, ar nunched cards. 
Currently, the stock points are only capable of using tape 
or punched cards. Because of initial problems with the 
tapes, the majority af 


UADES-SF system reading the Honeywell 


e are reluctant ta change ta the 


ships with SUADFS Real-Tim 


new technalogy and are continuing ta use 


cutput that they used for twenty years, ES 
to be a problem until 


processing time. This eill continue to bae 


the "second generation mentality" is removed through 
training and hopefully with the implementation of the SFAR 
equipment at the stack paints which is being designed ta 


allow direct transfer of requisitions bv floppy disks. 


Stock Foint ADF Replacement Fraoject 





"The Stack Faint ADF Replacement Froject (SFAR) 


received its charter from NAVSUF in March 1983, It has two 


yt 


al. 


Main objectives: (1) replace the computer systems a 
major data processing tacilities that provide services ta 72 
activities which utilize the Unitorm automated Data 
Fracessing System far Stack Foints (UADFS-SF): (D) the 
madernizatian at UADFS-SF to improve the level af supply 


support provided to the operating forces a+ the Navy, 


fi 


Deployment af new hardware and software will extend into the 


=h 


1990“ s with a contract life of 24 years ta allow for 


technological iinnrovements and capacity expansion as 
required. [Ref. ات‎ 

Stock point computer systems have been operating at 
full capacity for years. Because of the sheer size at SFAR 


and the lead time for system acquisition and development, 
the Navy implemented the Navy Stack Foint Lagistic 


Du 


Integrated Communication Environment (SFLICE) as an interim 


DFograma The primary objectives of SFLICE are to relieve 
the saturation of computer systems currentiv at the stack 


IAS IT te he 
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paints and ta nrovide for the telecammunicatian ne 


modernized UADFS.  SFLICE was envisioned as a quick stop-gap 
measure to allow for a controlled redesign effort in SFAR. 
However, problems with the establishment af network pratacal 
far the Denartment at Defense Network (DON) has delayed the 
actual implementation of SPLICE. Meanwhile, the design 
phase of SPAR has pushed forward. 

The SFAR project involves replacing 60 medium scale 


computers and converting or redesigning 7800 programs that 
contain 11,5 million lines at saurce cade. Tk does nat 


include the redesign or conversion af the hundreds of local 


programs that exist throughout the system. The completed 


system is being designed ta efficiently intertace with bath 


t eit is such a 
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the UICF and SUADFS Real Tim 
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Y 
huge project, a "risk aversion" attitude has partitioned it 
into three main phases: (15 hardware acquisition with 
equipment selection now scheduled for March 1987, (21 


conversion af the current UADFS eystem to execute on the new 


Hardware, and (3) madernizatian ar UADFS. Each phase has a 
separate manager at HMAVSUR headquarters. 


The transisti plan tor the replacement project 
discussed faur different alternatives for replacing the 
current software including standard canversian, generic 
CABOÓL, shell or bridges, and redesign. An initial decision 


rnized 


dt 


ta implement SFAR with converted saftware vice a mad 


System was made because mapy af the design techniques that 
the modernization team will use are a radical departure From 


traditional methods. The cast of having th 


In 


system fail 
during implementation at any stock point is deemed too high 
to risk. Also, the feeling is that conversion will be the 
quickest method ta get the new hardware to the activities. 
A final decision will be made in late 1985 after the 
redesign team at FMSO prepares its initial package. [Raf 4] 
The SPAR redesign team at FMSO began its project by 
preparing a functional description of all the tasks 
performed by the current version at UADFS-SF. Utiliziņg a 
fourth generation software design tool. DATA DESIGNER, they 
compiled the logical relationship af all the functions and 
the data files with which they interact. This identified 
data classes with ane ta ane, ane ta many, and many ta many 


users and 


it 


relationships. The team took this output to th 
asked "Is this really the way you da your processing?" st 
the same time, they queried the users an what they thought 
the new system should da. This bottam-un desian method 


contradicts ane at the key elements nof Information 


Ifi 


engineering (IE). In IE. top management decides what th 
new system should do and lets the design work top-doun in 
the conceptual stage. However, TE alsa assumes that 
corporate headquarters has a +irm description mt its 


information needs included in its strategic olan. The 


pressures af time forced FMSO to query the usars first, make 
managerial recammendatians, and forward its intentions ta 


NAVSUP Headquarters. 


From the preliminary results, the FMSO team has 
decided to proceed with a phased implementation af the 
redesigned software and backfit organizations with the new 
software as it is developed instead of attempting toa 
prototype all of the changes on one system This iz 
similiar to the S5UADFS REAL-TIME implementation plan. The 
malar difference is that under SFAR there will be na 
duplicate processing under emulation mode. Currently, the 
"edesign team is continuing its development work while 
serving as a beta test site far a new tourth generation 


oftware design eragram. 


4. UICF RESYSTEMNL ATION 


FMSO has also been tasked with designing the 
modernized software for the inventory control maint (ICP) 


level. UICF RESYSTEMIZATION or RESOCIC H ES ee 


version af SFAR. Unifarm Inventary Contral Faint (UICF) is 
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collection af nragrams very similar to the UADES- 


cx 
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system. The current system involves IBM hardware at tuo 
sites, SFCC in Mechanicsburg, Fennsylvania and ASO in 
Fhiladelphia, Fennsvylvania. RESYSTEMIZATION effarts began 
in 1978 with an expected completion date of March 1989, The 
project has already selected and installed IBM 20807090 

Ar dwar a. 

Ihe software redesign effort began before the 


development cr the design techniques of Information 


Men abies 


Engineering. However, the redesign team has been in close 
communication with the SFAR team and would like ta integrate 
many at the concepts ot IE into their project. This may 
prove to be very ditficult due to the mechanics involved. 
Currently. the project is also geared towards a phased 
implementation with the financial accounting subsystem being 
the first scheduled to come on line. The system is built 
around the IBM IDMS data hase system which could te a 
problem for integration of UADFS-SF AND UICF data. The 
interface between SFAR and UICF is deemed critical to the 


future development at a corporate data base capability. 
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Figure 2 - NAVSUP IS Redesign Frojects 
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III. SOFTWARE DEVELOFMENT/ INFORMATION ENGINEERING 


A. BACKGROUND 

Ta the layman, the quantum leap in camputer technalagy 
during the past five ta seven years has heen, at best, mind 
boggling. Much attention has Been | Gy ie eee E 
and improvements in hardware which have heen easy ta 


Observe, Early computers that contained small amounts of 


memory were physically huge and required a large investment 


at capital. Today, processors which work with almost a 
million bytes of memory are comnonplace an workers” desks in 


ri 


almost every attice building. Even as they have become 


woe 


smaller, camputers are cheaper, taster, mare reliable, and 


easier ta maintain than earlier models. 
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Unseen to most people, a remarkable change in the manner 
ir which computers are programmed has been taking place, 
During the early days of computer programming, the 


dewelonment of software Has severels limited by the 


canabilities af the computer, as the computer became less 


il 
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restrictive, the programs became more complex be 2 man 
demanded mare fram this electronic resource, However, until 
recently, the manner in which people aporoached the 
programming prablem remained the same. Mast software was 
developed top-down and was application or function oriented. 
But as demand for solutions to more general problems 


Eu 


increased, the methodology of programming hes slowly evolved 
intoa an "information engineering" project. To appreciate 
the power and complexity of information engineering., a brief 


description ot the earlier methods is needed. 


ES O SOFTWARE DEVELOPMENT 


The evolution of computer systems and software 
development has been characterized by three eras [kRet. = 1. 


In the first era, programming was initially accomplished by 
hardwiring the computer. Each different application being 
executed on the computer required a complete reuwiring of the 
computer. TRE programmers were, in fact, electrical 
engineers. Once the second generation computers were 


1 became involved. The use af 
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1lers and higher level programming languages gave 
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programmers much more +flexibility. DT a. perniad ot 
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wenty-tive years, all programs vere develoged to sales a 
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n a ات‎ ۱1۰618. Much redundancy in the nprEogecamming etdjfznr t 


existed. alsa, there were many wavs to approach the same 


mi 
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prablem.  —Frogrammers used different techniques and 
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algorithms and mast programs bh “ery limited distribution: 
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The second era reflected a Significant lean in the 
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were now being used oy mare than one person aor organization 


za nrogrcams had to be more Flexible. Freoduct sattwars 


evolved which required months or vaara of designing, coding, 


eS 


م مات 


testing, and evaluating before being used. Libraries at 
common programs became necessary. However most software 
development still was application oriented, and the 
applications were becoming more and more complex. The cast 
of software development and maintenance began to skyrocket, 
and soon exceeded hardware costs, Duri nmo Em graut“ 

tage of data processing development., a better methad af 
programming had to be found ta cantral the escalating casts, 
Data processing experte such as C.F. Gibson and Richard 
Nolan voiced their concern aver the uncontrollable growth in 
data processing requirements and tried to provide industry 
With guidelines towards a "mature" DF environment LRet, á 1. 
Many af their concerns became real as computer processing 
mowed into the third era. 


The third era of software development began with the 
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arrival of micronrcocessors and distributed computing sv 
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end continues today, The need for saftware gr 


the personnel and technical resources available. The Fact 


that many functions are now hardwired inte the processor 
helps, hut the computing world can noe longer afford the 


luxury of putting months or years into developina a program 


that does not satistv currant requirements. Many businesses 
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are discovering how important the computer can be ta 


their day-to-day onercations and to their Long range olanning 


However, Many users are frustrated with the‏ .8 تا ۲٢۴‏ ج 


traditional programming requirements and limitations, 


Charles Rubin states "Ideally, what's needed is software 
with a flexible command processor that would let the user 
define . . . the wav the user likes to communicate . . , The 


alution is beyond aur current means, although there are 


ifi 


some integrated packages on the horizon that promise 


"modeless' operation a a a a LRet. 7] This "need" requires 
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a new method of programming. à major ste 
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that requirement is the emergence c engineering. 


C. SOFTWARE ENGINEERING 

Frrevicus programming techniques centered an a tlowchart 
approach that was concerned with procedural ar “haw ta" 
questians. Software engineering is geared towards a "what 


to do" question and is functionally oriented. G ensure 


c 


efficiency and effectiveness af the 


it 


suftwuasre product, a 


great deal of planning is required. Hence, the engineering 


attitude is employed. [t 32 a methodology that uses 
techni ques that are anplication independent, lt i13 modeled 


an the time-mprowen techniques, methoac and ات ۴ ہدت‎ 
associated with hardware development and is centered on 
three key objectives: (1) a well defined methodology that 
addresses a software life cycle af planning, development, 


and maintenance, (2% an established set of sortware 


campanents that documents each step in the life cycle and 
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predictable milestones that can be reviewed at regular 
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intervals throughout the software lite cwcl 
The three phases of a software lite cycle are the key 

elements of software engineering. The planning phase 

includes software planning, software requirements analvsis 


and definition, and a review of the software requirements 


during the 
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specifictatiaon,., Fram the specifi 
clanning chase, deliverables are created during the 


nr 


evelopment phase. This phase includes two sortware design 
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steps, coding, unit testing, integration testing, and 
validation testing. The tinal phase ja the maintenance 


phase which involves maintaining code ar maditying the 


ectiweness, and 
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software ta ensure ite reli 
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celevance. Today. 07پ‎ Ca JOUR sat a ٦٢ programming 
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effort is involved with <ottuare maiore e a e 9١۹۷۹۷ ٦٢ The 


larc amount af maintenance durina the life cycle of the 
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Cte verliooked daring the gelannina phase and 
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cOottwuare is ar 
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resources ace not available when needed. 

Software engineering is dertinitely improving the 
erfectiveness and reliability of many programming orajects, 
But at is still a traditional programming methodology in the 


ise that large teams of programmers are required as well 
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as considerable time. This does not solve the problem af 


today's users who require the capabilitw toa instantaneouslw 
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ancewer scores oct questions regarding a wide range of 
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at+ord to wait for a programming team to provide 


them with a software toal. Intormation engineering 
represents a radical change in program design that will in 
e+fect take the responsibility for the majority af 
programming away from the application programmer and place 


it in the hands of the user. 


Inu INFORMATION ENGINEERING 
Infarmatian Engineering IE? is a discipline that is 
broader than software engineering and encompasses all the 


interrelated disciplines necessary to manage an eftective 


data center. It ties the design at the data center squarely 


J 


inta the corporate planning processes of each organization. 


A mature organization lives and dies on its data. .ا‎ ۴ y 
ta software engineering which focuses on the logic used in 


primarily 
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cancerned with haàaw data is created, updated, and used. 


arlier programming methodologies were designed araund 


static procedures, IE maintains a basic nremise that the 
type at data used in an enterprise do not change 


Significantly while procedures using the data will. 


j. @6tiildang Blacks 
There are nine basic building blocks derined tar 
information engineering as outlined in Figure 3. Each black 
is dependent an the firm development or its predecessors. 
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a. Strategic requirements analysis 

Es Information analysis 

c. Data modeling 

d. Procedure formation 

e. Data use analysis 

f, Distribution analysis 

gq. Fhysical data base design 

h.  Frogram specification synthesis 

i. Application generation without programmers 


The strategic requirements analysis Black is the mast 
important and the most averlooked portion at IE. In this 
block, the averall objectives af the enterprise and the 
information needed ta accamplish those objectives are 
determined. Many arganizations have learned the hard way 


iF application.software created ta 


ii 


about the wastefulnezss 
generate paperwork and give the managers little, if any, 


Denefit. Once arganizational cbjectives have been 


determined, the second block performs a top-down analysis of 
the types ef data that must he kept and how they relate tc 
ane anather. This is a critical process because the 
carnerstane at information engineering is that data 


structures will remain stable. During the third step, data 


Li 


madeling, a detailed logical data base design is created 


The key is that the data is structured independent of how it 


Will be used. The fourth black, prose sn 
concerns the events that change ar use the data base. These 
procedures can and should be designed and programmed by the 
USEF 5. To enable non-mnrogramning personnel toa accomplish 
this, information engineering is strongly dependent upon 


fourth generation programming lang Wages which are hasically 


non=procedural and allow coding in Englishlike statements. 
additionally, there is the capability for automatic code 
generation using the procedure charts created during this 
black. l 

The fifth and sixth blocks, data use analysis and 
distribution analysis, prepare the data organization for the 
TCI GG GaSe design step af block seven. In earlier 
methodologies, the physical structure of the data was 
dictated by the application being programmed. Block eight, 
program specification synthesis, integrates the different 
procedures, documents any data changes, and creates 
functionally cohesive program code. Finally, black nine 
represents the capability cf application development without 
programmers in the sense ot dedicated programmers working as 
a team. In this black nen-pracedtural languages allow the 


user ta answer queries an the data hase, model "what if" 
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questions, streamline reports, and generally get to 
they need. Nan-oracedural languages dif+ter fran procedural 
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languages in the sense that a procedural language specifi 


haw something is accomplished. Aa non-nreocedural language 
specifies what is accomplished hut not how in detail, 


epplication development without progrcammerse is probably the 


ast important and exciting element ot IE. The vast backlog 
in application development in most organizations has 
severely restricted the flaw af intarmatian 


By using all cf the above blocks, corporations can 
develop flexible systems which meet overall organizational 


information needs much more rapidly than by using 
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traditional design methods and at an overall lower c 


[Ref. 10] 


2» Life Cycle Stages 
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Saftware engineering assumes a lite cycle af three 


distinct phases: planning, development, and maintenance. 
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Information engineering decomposes the life cycle inte eight 
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tegy planning, 
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ages: (1) Business str 
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strategy planning, (35) Business area analysis, (4) Business 


aeyctem design, (S) Technical design, ‘6) (Construction, (7) 
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Trans? Clone. and (8) لن ت۳‎ ء٣‎ [ CE a Fach at thes 
Building block that addresses its main functions, A key 
element is the existence of as data dictionary or 
ancvelonedia that is retereanced during each ana or the lite 
Cycle stages Without a good data dictionarmrv, intormation 
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engineering would be impossible. 
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Figure % = Stans in Information Engineering (Ref. lol] 





There are basically four classes af data 
environments. Early programming methods involved only the 


first class: files. The second class, application data 


1 


bases, include data bases designed tor separate 


applications, The third and fcurth classes, subject data 
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bases amd information systems, require an enarmdus amount at 
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sharing of data attributes and if uncontrolled can 
unmanageable, The purpose at a data dictionary is ta 
CORNELL TRAE OAL. James Martin defines a deta dictionary 


as " a toal which lists all Fields that are used, their 


iet: 
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definitions, how and where they are used, and wha 
responsible tar them. All fields in all lacations are in 
the data dictionary.” LReF. 1141] The data administratar 


needs the data dictionary ta entorce agreement an the 
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definition at each field in order ta ensure compatibility 


the data threaughaut the carporatian. 
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anñnather major difference netuwesn traditional 


+ 


sa+teare development techniques and information engineering 
is the degree of user involvement, In the past, the user 
filled out a form staking his application requirement and 
scmetime--on the average ot three or four years latær--a 
piece of outnut might show cup Be UEM T 
engineering, the user is directiv involved in each or the 
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senior management must be involved to ensure the 


objectives and direction af the 


are properlv communicated. 


in strategic 


requirements planning. 


correct 
organization far the future 





In informaticn analysis, the 
user is primarily responsible tor the completeness and 
accuracy a+ the organizational data base. Finally, in 
application development without programmers., the user 
creates and utilizes the applications he needs to get 
results. This method of user involvement leads to a more 
flexible environment in which changes can be made easily and 
EUR. 

2, Bix Stages ot Growth in Data Frocessindg 

A final ditferentiatian between the data-oriente 
analysis of information engineering and the 
pracedure-ariented analysi¢c of software engineacriog can he 
shown by discussing the effects of the six stages otf growth 
in data nrocessing identified bv Richard Molan and shawn in 
Figure Mor 12J. During Ene’ first teo stages. initiation 
and cantagian, the data processing department is concerned 
with autamating functional cost reduction applications af 
specific areas such as accounting or inventory control. E 
all goes well, additional requirements are considered. 
During the third stage, control, the OP department finds 
itself unable ta keep pace with requirements. After this ia 


caused hy the lack af an overal 
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corporation foc utilizing 153۲۰۹۳ EE HIS During the 
control phase, management upgrcades documentation and 
requires formalized justification for future applications. 
Integration is the fourth phase andes mag c ob v 
fundamental change in the way applications are developed. 
Data 16 consolidated. Im the titth stage, data 


administration, the organization has a well-developed data 


4 Maturity, the data processing 
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unction "mirrors" the way the organization operates and all 
is right in the world. 

Organizations in stage 1 or 2 can successfully 
utilize pracedure-ariented analysis and design techniques. 
A more mature organization must use the data-oriented 
techniques because procediugce-oriented techniques make it 


سا م 


virtually impossible toc identity data redundancy which 


exists throughout the organization.: 
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| qura 4 — Stages of dcowth in deta processina [Fe+. 121] 
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The traditional methods of software development are 
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till important to smaller applications and to organizations 


t beginning to utilize data processing. Information 


ifi 


Ll 


La 


engineering was nat created ta replace those methods, The 


primary goal cf information engineering is ta give ] 


du 


anger 
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arganizatians the capability ta design data processing 
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re 


tems 


hat support the arganizatian’s objectives and 


ifi 


4 y 


ij 


Capitalize an the value of the data resource. Corporations 
such as Exxon and gavernment agencies such as the Naval 


os 
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tems Command have endorsed the concept ut 
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supply Sy 
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information engineering and are currently involved in 
projects based an its methadclaqies. The "mature" 


crganizatian af the future is closer ta hecaming a reality. 
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IV. DATA ADMINISTRATION AND VERTICAL ¡INTEGRATION 


A. OVERVIEW 

The design of modern information systems is far more 
complex than any praject mast arganizatians have previously 
attempted. As an organization moves through Nolan's stages 


Gf ADF evolution, it is iore ditticult ta change its ADF 


iU 
rt 
iJ 
2 
fo 
i 


etructure ta tit its information needs. No simpl: 


exist ta assist corporate managers in planning the 
transition ta the next phase. Techniques such as lite cycle 


planning, stages ct growth., Business Systems Flanning and 
critical success Factors all Jack same integral elements and 
are pat totally effective in today’s highly technical, 
commpniex intermatian world URE. 1217 Inftcrcmation 


Engineering is the latest attempt at success+tul planning af 


in 


infarmatian need 
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An crganization cannot relv solely on the concents of 
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information Engineering in creatina intormatiaun 
should be viewed as the nucleus of a variety ot data 
processing tools ar techniques that when thoughtfully 
integrated furnish the organization with an effective svztem 
that handles information needs naw and will allow sufficient 


expansion ta meet all future requirements. The following 


sre some at the many componente af a complete inftormatiarn 
SY SEEN AS Shawn 6) 4ك‎ ۶۲ 
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Figure 5 - Components of Information Engineering 
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Most ay these components ar 
system developers or allow easier retrieval of data by the 
users, The last component, Data Administration. is a 
collection cof management functione that when properly 


se the efftort required in an 


Hi 
11 


pertormed significantly e 


Information Engineering project. 


p DATA ADMINISTRATION FUNCTITONS 
Data Administration is best described as the 


responsibility tor planning, coordinating, and managing an 


H 


tar Rasic +tunctions to suprort that 
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organization” d 
responsibility have evolved tram administrative and 


technical izszues involved with data base administration. 


Ihe cancent ot Data Administration is less than ten years 
Qld and is far fram being a defined entity. Mast 


definitions af Data Administration embrace at least five 
areas: strategic data planning, data modeling, data 
canventions and standards, data interchange and tools 


management. An averall gaal should be the establishment at 


colicies and guidelines far the management of data a 


Valuable carnorate resource, lhe following list oft duties 


4o 


of a data administrator is repres 


position descriptions for a variety af 


Manages th 


development ot standards, 


entative of those found on 


companies, 


methods, and 


guidelines far data planning, analysis, data modeling. 
documentation, and logical database design. 

Manages the coordination between users, project 
management, analysts, and Management. 

Manages the logical database designs and the use af 
logical design software, 

Manages the establishment of the Data Dictionary and 
develops standards tor its use. 

Flans and manages the education ot the statf an data 
planning; analysis, modeling, documentation, and 
logical design. 

Man MEE the staff in providing data modeling support 
to all project team system development eft+torts, 
Frovides logical database designs and oT 
specitications to database administration and verities 
any required database design changes mi the project 
and user management, 

Fravides an awareness oft contemporary methods a+ data 
madeling and evaluates their application in the 
current organizational setting- 

Manages the security and privacy of the data in all 
loaical design. 

Manages the maintenance of the strategic alan. 
Frovides the resoluticn at all data definition and 
usage issues. 

Originally, data administration was thought ar as a 
purely technical functian Raving primary responsibility aver 
the effectiveness and efficiency af data eses and database 
Management syvetems iGRMS) [Ref. 14], However, carparatians 
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soon found that merely appointing someone to be in charge of 
data bases left a void in the overall management of data. 
The data administrator definitelv needs to possess two types 
EE al administrative and technical. 

Administrative skill is required to handle management 


and policy affairs, to interact with various groups otf 


v 
Y 


concerned and affected people, and to define what should he 


in the organization's data bases. The technical skills are 
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required to determine implementation issues relevant to the 
specific data bases and to define how the organization data 


cta 
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hases will he structured and access 
The functions af data administratian (DA) are aften 
combined with those af datanase adm a eee DEDE 


organizations where the same person performs hath sets cf 


ug 
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+ ا۱٦٢٣‎ ا٠‎ 11.۰. Many arganizations= consider the DA to 
the chief DRA. Far thase organizations moving towards the 
maturity phase, combining Data Odiministration and database 
administeation functions is mat realistic. [hose 

organizations require the DA to have extensive knowledge af 


the arganizatian and its overall composition. Far instance, 


in Information Engineering, the Data Administrator would be 


rate 


fully involved in the first three steps: st 29i 


requirements planning. information analys1s, and data 


modeling. There are few data haze administratores that 


possess the necessary skills ta oroperly execute those 


functions as well as have the time to adequately control the 
data bases. 

The combination of these skills ar rather the lack af 
combination often determines the placement af the data 
administratian functian within the organizatian’s structure. 


When a data administration shop is just beginning it is 


v 
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often placed lower in the organizational heirarchy because 
upper management is unsure of the technical aspects a+ its 
data bases. However, to ensure better data consistency 
throughout the organization, it is better to separate the 
functions of the data administrator from the database 
administrator and place the DÀ function high enough in the 
organizatiomal chain ta be eftective in policy matters that 


affect inftormation systems, 


C. DATA ADMINISTRATION VS. DATABASE ADMINISTRATION 


Figure ó shaws a cammarisan af data administration and 
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HE3Eu-osninIstrat:gdln concerns lRef, 151. The ha 


ditference involves intertacina with a particular data haze 
vice structuring data indenendent af a data base, Gata 


ministration must be concerned with the lana term design 


needs and utilizes the data dictionary as a orimary taal, 
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The data Administr ratar has the overall responsibility for 
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tha arganizatian’s data resaurces, and is p 
non technical activities euch az planning and detining the 


conceptual Framework far the overall database environment. 


not just that specifically limited ta DEMS usage. Database 
administration is concerned with the efficiency of the 
actual database structure and DEMS. The DEA is the 

ia leading technical expert an database related 
activities and is reponsible ror the day-to-day operation af 
all database related activities. He is involved with the 
daily کے مو‎ and activities which have immediate impact 
upon the organization's operational data bases. The DRA is 
mat overly concerned with data modularity, extendability, ar 
utility, Data madularity is the ability at a data structure 
ta accommodate more easily changes to the information 
requirements at the organization. Data extendability is the 
ability of the data Structure to accommodate additions ar 
deletions ta instances of data without affecting the design 


of the structure ت٣‎ the programs that use the data. Data 


[mr 


utility is the ability of a data structure to satisfy the 
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information needs of a variety of end users, 


DATA ADMINISTRATION 
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DATA BASE ADMINISTRATION 
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D. DATA ADMINISTRATION AT ۲۸8۱] 

In November 1984, NAYSUF reorganized the Inventory and 
Information Systems Directorate (DUF-094 in a move ta help 
qain Mm over current and future systems development. A 
major point prompting the reorganization was the fact that 
NAVSUF was supporting development at separate information 

y 

systems without any integration between those systems. AS 
part of the reorganization of SUF-04, a data administration 
hranch was created (SUF-0414) as part af the Information 
Systems Management and SDF Security Division. Tte primary 
ab jective is to develop a corporate data plan and logical 
data model for NAYSUF that will maximize sharing, minimize 
redundacy and coordinate all data flow within the Naval 
Supply System and its interfaces with external systems. 

The majority of the Data Administration Branch’s effort 


to date has been with defining goals and implementing the Dû 


function at MAVvsLIF, The branch has created the follawina 
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objectives and a timetable far the next tuo vear 


Mar 84 IMFLEMENT THE DATS ADMINISTRATION FUNCTION 


Statfting FüM and Recruitment 
NAVSLIF Corporate Requirements 
Mission Statement 

Folicyw and Fracedures Statement 


4 és 


June 86 DEFINE AN OVERALL INFORMATION SYSTEM 
ARCHITECTURE TO SUFFORT NAVSUP BUSINESS 
FUNCTIONS 


Define Current Initiatives 
Create NAVSUF Steering Committee 
Devel ap NAVSUF Business Madel 
Develop Information Architecture 


Dec 86 DEVELOF DATA ARCHITECTURE TO SUFFORT THE 
NAVSUF INFORMATION SYSTEMS ARCHITECTURE 
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Design NAWSUF Lagical Data Model 
Develop Corporate Data Dictionary 


Jun a7 DEVELOP A NAVSUF TECHNICAL FLAN 
ENCOMPASSING TELECOMMUNICATIONS, OFFICE 
AUTOMATION, AND OTHER EXISTING NAVSUP 
INITIATIVES 


Document Systems Hardware and Software 
Develop Systems Concept Faper 

Fertorm Input Analysis 

Develop Technical Flan 


ifi 


The above objectives support goals of (1) develoning the 


overall GrjJectives of the data administration function and 


it 


secure their endorsement by ton managements (2) determining 
AYSLIF” 5 DA scape, in terms af bath subiect matter, and 


arganizatianal components and programs C) asesi gning 


averall authority and responsibilitv3 and (4 peamalgating 
overall organizational policy. according ta its mission 
statement, the data administration branch ie dedicated Loa 
providing a systematic plan for developing standards and 
policies which ensure ultimate vertical and horizantal 
integration of data among the various NAVSUP apd external 


information systems. 


Although the branch has been 


inception, a considerable amount 


towards achieving its first year 


has been made far SUF-0419 ta he 


HMAVSLIF information resources and 
while FMSQ is heing 


y 
v 


owing is a list af SUF-0414 


fak 


currently defined: 


SUF-0414 FUNCTIONS 
1, Develop and maintain a 
and Logical Data Model 
structures required ta 
requirements af the Naval 
oe Initiate and develop, in 
Flanning and Falicv 
procedures related 

1661٢٢٢٢٦٦٢ 
Speciticatian 
Conventions. 


TO 


Standards 


a Serve as NAVSUF arbitar ta 
resource issues within 


En Review Data Communication 
complience with Data Admini str 
Procedures. 
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E Develop and P cM er 
Standards and Fali 


tasked toa accomplish 


and FMSO 


coordination 
Eranch, 
data resource 
hut not limited to, 
and 


ALF program 


poorly staffed since its 


ot headway has been made 


goals An initial decision 


the proponent forc all 


to develop the DA plan 


the LA tasks. the 


Functions as 


[۵۷ لاج‎ Corporate Data Flan 
to reflect the 
support the intarmatian 


data 
Supply System. 


with the 
standards and 
management, 
Data Dictionary 
Data Element Naming 
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review and resalve data 
development. 


ta insure 
Standards 


Requests 
atian 


Ara 


Element Naming 
all NAVSUP ADF systems: 
data transter 

S$, including data 


^. Develop policy and procedures far 
across all NAVSUP networks 
download to microcomputers. 

7, Manage developmenta 


maintenance 


Act as MOVSLUP iiagon with‏ رک 
systems within Navy, DOD,‏ 


Sstancardiratlian 


implementation,‏ ت 
ar the Corporate Data Dictianary.‏ 


1 
attora., 


ang 


at | eee 


ang c 


PI, 


Review System Life Cycle Maintenance Documentation 
for adherence to Data Administration Folicies 


0 
and 
Procedures. 


Develop policy and standards for logical data ba 
design for all NAVSUF system devel coment pra ject 
Conduct post implementation reviews to insure 
compliance ta standards. 
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Develop NAYSUF policy and standards for 
initiatives that access any data base, both 
Corporate and private. 


FMSQO Functi ans 


LH 


Un 


Ferfarm sy 


ifl 


tem planning. 


Frovide procedures and monitoring far all 


a 
databases, 
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Ferform data and impact analysis, 


Mesist NAVSUP DA Branch in determining 


- 


Headquarter*s Corporate data requirements. 
Be input ta policv,. 
Implement corporate data madel., 


Determine and maintain a record at relationships 
among databases, 


DUevelomp corporate data dictianary. 
Mani tar quality ang :nteadritv ot data. 


Function as technical DA expert. 
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ketablish documentation standard“ 
systems. 


Conduct formal نا‎ trainind. 


Evaluate variaus autamated tools for DSA 
development. 


Serve as principle consultant on database design 
projecte ang audit trails, 
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From the above lists, it can readily be seen that SuUF-0414 
has a good idea of what it wants to accomplish but must rele 
heavily on FMSO toa dūoañsa. What remains ta be seen is haw 
much top management support SUF-G414 will he given. The 


CO 
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next step tor NAYSUF’s Data Administration Branch i 
develop the NAYSUF DA Directive to outline all 
لح‎ ۹ and establish its corporate policy. 
E. DATA ADMINISTRATION AND VERTICAL INTEGRATION 

One of the goals formulated hy NAVSUF in its strategic 
plan is to "Develop databases which support the single 
update of related data and provide the required views of 
that data to all levels of the work force" [Ref 161. Ta 


ntegration of NAVSUF's 
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Md 


achieve that goal requires th 


] 1+ ۴0ت‎ 1 0 sys 


tems both vertically and horizontally., In 


i 


relation to the three informatian systems discussed, ۵069اج‎ 
REAL-TIME., LIADES-SP and UICE. vertici dg c IE SS 


transferring infarmatian Tram one system to another, ie.. 


ship to stock point. Horizontal mne E E ee 
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passing information from araqanizatian to organization on the 


same level, ie.. from stock point to stock point. 
Integration of inforimation systems requires compatible 
hardware and software and well-developed data bases, NAYVSUF 
Nas addressed the problem of hardware and software 
compatibility and included those requirements in the 


do En 


tm 
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Specifications for the SPAR ۶۶۳  >ى۔ ز؛‎ Mu Indeed, 


سم £m‏ 
ہاو 


technology to allow communication between the three systems 
«ists today. Additianally, at the completion af the SFLICE 


ems ta communicate 


fs 
jr 


project, the capability far UADFS-SF sy 
thraugh the DDN will be achieved. However, compatible 
systems cannot overcome weaknesses in data organization. 

How valuable is having integrated information systems if the 


needed data does nat exist, or no one knows whether the 


is available or not, or it conflicting data exist: 
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effective controls aver the use af the data are lacking? 
The above weaknesses exist in most aorganizatians’ 
information systems and are the primary focus at data 
administration. 


NAVSUP Headquarters has a definite problem with 


integrating its three information systems because its 


te. 


overall ADF environment has never existed in stages 4 and a 
cof Nolan’s cycle: Integration and Data Administration. 

WO stages are characterized bw the integration af 
applications vice infvwormation systems and by the development 


and management of data bases. All of NAVSUP? s previous 
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ans Litilized file structures based on applications, 
SUADFS REAL-TIME has retained its redundant file structures, 
WICF RESYSTEMIZATION is being designed around its currant 
applications. The redesign of UADEFS-SF is NAVSUP’ s first 
attempt at using modern database structures and database 
Management systems as well as restructurina applications, 


NOVSLIF ise therefore having to move through two phases to 


- m ~ > سج‎ 


ات 


catch up to today's technology. This is primarily due ta 


ystam 
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the requirement far NAVSUF ta keep its original 


throughout the period that comparable oraanizations were 


implementing data hase systems. Another negative factor is 
the decentralized environment in which the NAvsollF systems 
have evalved. Far two decades, the coordination af the 
three "M are at the ship, stack point, and ICF level was a 


low priority at headquarters. 
In an effort to support the goal of integrated 
information systems, N4VSUF”"s strategic plan requires the 


iblizhment of a formal SFARYICF RESOLICTASTION/SUSDFS 


est 


n 


application working group to identity and justify 
integration opportunities. Although it initially restricts 
the concept of integration to the three current systems and 


their current applications, it ise a beginning. For this 


ctive, it should be relatively 


iti 


integration team toa he eff 
independent af the management hierarchy in order ta avold 


the power struggles of each of the current systems and to 


escape the risk aversion attitide of corporate headquarters, 


regarding NAVSUF”*s traditional support structure. The 
business of providing supply support ta the operating units 
ot the Navy remains the same. However, NAVSUP should take 
advantage of technological advances, look at the current 


automated applicatione and ۶۲۳۰۴ ).یی و‎ e C E E 
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Qe done better with new technology. For instance, itr s ship 
pem 


ےک ہہ 


has access to the worldwide inventory of parts, does it need 
to submit a referrral to the closest stock point if it is 
not carried there? Why nat refer the requisition to the 
stock point or activity that has the part available and 
avoid the additional referral ta the ICF? In a segregated 


information organization, the answer would be because that 
پت‎ does not exist at the shiphoard level. It is the 
ICFs responsibility. Finding the optimum solution to 
guestions created by the new availability of data will be 
31٣۰۶۴۶۲۰6 ۲۱۱۲5٠٢٣ best. It requires a total rethinking at the 
processes, 

Many of the questions that the integration team will 
address should have been answered prior to the beginning of 
the UICF RESYSTEMIZATION project ar at least the Information 
Engineering portion of the SFAR project. An example is the 
interfaces needed between the three current systems. That 
guidance should have originated fram headquarters as part af 
a top-down planning technique at the strategic requirements 


phase, The redesign team at FMS0 used a bottom-up approach 
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to define the probable interfaces. No decision has heen 


made about whether all the interfaces are correct anc 


complete. In the meantime, FMS50 is Beginning to teel the 


pressure ot command dictated completion dates, 
The objectives of Data Administration support the goal 


ot integrated information systems. Data is the most 
gr 
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important component af information systems, The kev 13 
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knowing what data exists and where it is located. The 


functions of the DA include developing and maintaining a 


data dictionary which can answer queries regarding 


information resources. Far instance, ift MAVSLIP needed 


Tc 


know the data entities and applications containing standard 


MILSTRIF requisition information such as QUANTITY-ON-ORDER, 


یم 


the Data Administrator should be able to respond with 


information detailing the fact that OLIGNTITY-ON-URDER is 


m 


represented by six different variable names in 23 different 


programs and be able to list them. Data dictionary 
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information is extremely valuable in system 


Therefore, the integration team should study the overall 


Data Administration organization at NAVSUF to helo 


understand the camplexities of structuring data to 
facilitate svstem intertaces. MAVSUF may have begun 


Data Administration program too late to play aut ite 


complete role in the information engineering nroject 


FAR. However, NAVSUF is not dust in the business of 


support; it is also involved in retail aperatians 
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netraleun, Wausehald goads shipments and many other 


intormation-dependent functions. Tre establishment 


ettective integrated systems in ane area may nave the 
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ror additional improvements in ather informa 
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integration. 


F. FROBLEMS WITH DATA ADMINISTRATION AT NAVSUF 
The establishment of the data administration function at 
NAVSUF is now at a crossroads. The definition of goals and 


s tor DA are relatively camplete. Implementatian 


fli 


objectiv 
ot those objectives and achieving the goals will not be az 


2asy . Top management at headquarters must dedicate support 
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and make a decision regarding the scope of the DA function 
to give the Data Administration Branch the power it needs to 
fulfill its responsibilities. >UF-0414 has encountered many 
at the same nroblems in establishing the data administration 
tinction as its counterparts in other large corporations. 
among those are lack of expertise and resistance to change. 
Other problems such as the budget constraints for the DA 
evolution arce unique ta a military or government 
environment. The following 1s a list of factors that are 
currently hindering the proper development and effectiveness 
af the data administration function at NAVSUPF: 

We Incomplete staffing of DA Branch: The current 
Mlan allocates three positions 1n >UF-0414, Only 
one position remained filled for the past 10 
months and it is now vacant. Recruitment does nat 
seem ta be a top priority. 

Ze Limited ADF background of staff: The ane statt 
member previously employed devoted the majority of 
her time getting un to speed on ADF terminology 
and database techniques. This has resulted in a 
lack of credibility with the principal players at 
FMSO and the information systems sponsors at 


NAvsiF, 


۶۰۳٣۳٣۰ eh a location in NAVSUP” S 
anizational structure is too low ta solicit 
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cooperation from information systems sponsors: 
SUF-0414 is competing against the tirmly 
entrenched support structures of the three current 
information systems. DA objectives which require 
a "c ۳ af لت‎ ^ AM Su PM are 

iCcture without 
mower struggles. 


Attempting to establish a DA environment in a 
decentralized ADF environment:  NAVSUPF 
headquarters has na control over the data or the 
applications development cf its information 
systems. Data is processed around the world while 
the design and development at the three 
information systems is accomplished by two 
separate activities. Implementing data standards 
Will be more difficult than if NAVSUP functioned 
under a centralized ADF concept. 


Attempting ta implement DA functions in time to 
determine data needs for SUADFS REAL-TIME/ SFAR/ 
IITCF interfaces: If data administration is ta 
effectively support the information engineering 
concept, data needs and interfaces must he 
determined prior to system design. SUF-0414 is 
way behind the power curve regarding the current 
development of information systems, The needs at 
the three projects may be dictating theae DA efforts 
instead af the true needs at the corporation. 


Cernarate inexperience with database management: 
Data administration functions evalved tran 
database administration. IE IS dir fiene EG 
determine long range and cverall data needs 
without experience with designing and operating 
specific databases. 


Data administration canflicts with the tradi 
arganizational philosophy at MAVSLIFs Head 
is uncomfortable with the concept af DA he: 
is historically a reactive or risk aversion 
centered organization. The lack of ALF oriente, 
personnel at headquarters restricts the knowledge 
of information engineering and the value of 
well-integrcated data. 
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Current time schedule a achieving DA functions 


waits taa lang before tangible Benefits arce 
achieved: An organization such as MAVSUF meeds ta 
see tangible benefits in order ta justify the 
expense of the DS functian. In the government, 
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this 1s especially a problem due to the budget 
process and current deficit spending concernz. 


The above problems are by no means fatal to the data 
administration function. Hawever, callectively they 
strik the evalution of the DA t+tunction at 
NAVSUF. If NAYSUF is serious about providing integrated 
HEIN aet its organization, thensit must dedicate top 
management resources to salve these problems, SUP-04149 has 
identified the needed tasks. However, na real authority 


. 


exists to ensure they are performed. 
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V. CONCLUSTONS 

The world of information systems design has undergone a 
remarkable change since NAVSUF first implemented SUADFS, 
USDFS-SF and UICF. Unlike many corporations which have 
implemented database systems, NAVSUF is not afforded the 
opportunity to make an easy transition from the application 
centered projects to the concept of information engineering 
and integrated systems. Data Administration is ane 
management function that can allaw NAVSUP ta eventually 
catch up with its information needs it it is given enough 
support. 

The UADFS-SF redesign effort will be the key ta NAVSUP 


having integrated ¿Information systems, SUADFS REAL-TIME and 


ready been committed to applicatian-dependent 
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File structures, UADFS-SF will be the prime interface 
Yehicle far the integration of data. Ties r Sar 
Redesign Team has taken the lead in performing the strategic 
requirements runctieon of information engineering. It must 


be completed prior to the design af the logical database 
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structure.  NAVSLIP should respond as saan 
their queries regarding the desired functional activities of 
Lie DPA EE 

Aside fram providing taken input regarding naming 
standards, the NeVSUF Data Administration Branch has been 


inefrective in 
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ssisting the information engineering 
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project. Its obvious weakness has been in staffing. Now 
that the goals and objectives for data administration have 


heen delineated, NAVSUF should decide what it is going to do 
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with its organization. DA cannot evolve effectively as it 
is currently located and manned. Itf a true IE effort is 

2-0 Sa it should be moved up the NAVYVSUF organization to 
elther the SUF-006X ar SUF-04 level to give it the full 
"top-down" support it requires. Otherwise it should be 
moved ta FMSO where the knowledge of database management and 
design resides and where it can realize its objectives 
relating to integrated data design. Then, arter tangible 
Denetits become evident, consideration can be given to 
expanding the scope af DA and migrating it ta headquarters 
for higher level administrative purposes, 


The UADFS-SF redesign project is not a true, ton-down 


information engineering project, Nevertheless, many at the 


issues the FMSO team is addressing ace tan management 
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ata dictionary exceedingly difficult. The NAVAL SECURITY 
GRQUF for example required six months just ta standardize 
200 mames for a corporate dictionary, UADPS-SP is much mar 
involved. With the current time restrictions placed on the 
redesign effort, serious consideration should be given to 
developing a dictionary which ice much smaller in scope amg 
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LIADFS=SF'. If this is successful. then a concept known as 
selective retrofitting can be used ta incorporate new 
applications as thev arise and evolve towards a 
مج‎ R integrated corporate dictionary. 

Today, there is a critical need to integrate information 
systems within NAVSUF. Information needs throughout the 
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Organization have increased tremendously. The capability ta 
have an integrated system exists, 1f NAVSUF can again cantral 
of the data. SUADFS Real-Time, SFAR, and UICF 
RESYSTEMIZATION began at different times and are in 
different stages at development. For NAVSUF to properly 


integrate thase systems ta allow worldwide access ta data at 


all three levels of the logistic chain, it will have to free 
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a design *ràm applications. An effective data 
administration organization is needed ta ensure the data 
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RUIT EU‏ رر رر ls‏ نے و. rá‏ اہ پک 
NLV lh BL uh E‏ وو ںو رں و رر رر ںو رج رہ ee‏ سا اہر A AS‏ 
A‏ پکہ وہ ب(ھ چا يے ۱ )۸>( ھ یج نوہ ,ظ× ود 3× پ۔ ب۸اعة ر4. و ل9 :و* پ۔ ودے“ ج بواقات سرت چنا 
A‏ جر ںی پا رج را یں ۔۔ زدں دواد رر ٹویٹ ہزیر یی رر سر رد LR‏ 
AA 4‏ 





V 

EUTANASIA ATRAE ADE UTE AAA ATT TA ATM O 

RELEE SA wa OA ایی‎ UN Sai و ریہ و پر‎ A کو‎ ASP 

ARE AT O O‏ 3 ہے 
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